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EDITORIAL NOTES 

I must first apologise to all readers for the very late release of this issue, 
work commitments over the past few months has meant quite a bit of 
time away from home and hence the computer and printer. I have also 
written, rewritten several times and agonised over what and how to word 
this issues Editorial Notes, what you see below is about the sixth 
attempt at trying to word it correctly and not use statements that are in 
bad taste or could be considered confrontationary. 

The manager of Wrotham Park Station has asked me to remind people 
that the property is shut down to all fossil collectors, shooters and those 
wishing to catch fish. Only those who have the required paperwork to 
show they are associated with a museum or university will be 
considered for access to the property (see the Editorial Notes, Bulletin 
68, January 2003). There have been a few occasions where people 
have requested access to the property and have been disappointed 
when that request was denied. 

I have been the lucky recipient, again, of an anonymous phone call from 
the amateur community and some very unkind and defamatory 
comments from an element of the professional community on my 
involvement in having Wrotham Park shut down, the Queensland 
Museum has also received some phone calls complaining about the 
property being closed to fossil collecting. My comment to those people 
is that the fossil collecting side of Wrotham Park was shutdown because 
of the inconsiderate, overzealous and destructive habits of just a few 
people who collected fossils from the property. Once again it is a case 
of the whole pie being spoilt for everyone by a few bad apples. My only 
involvement was considering a request and then printing a statement 
from the company that owns Wrotham Park, and the manager, on what 
was going to happen because of the behaviour of those few. To those 
people who like to make anonymous phone calls, I would ask again that 
you tell me who you are and remember that it is now possible for the 
incoming phone number to be displayed if one has a phone with the 
capacity to do this. 

Planning for the July CAVEPS conference in Brisbane is now in its final 
stages and while the pre-conference field trip will not be taking place, 
the post conference trip will be and it should be quite exciting. This trip 
will take in vertebrate localities at Rockhampton, Murgon and Chinchilla 
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with the possibility of a Triassic invertebrate locality. My role will be 
that of a driver, but I will be looking forward to the possibility of learning 
a bit more about these strange oddities with what is called a backbone 
and to also meet some leaders in the field of vertebrate palaeontology. 

The Triassic insect project that I am involved with has started to gain 
some momentum and after some time I feel I have found the area 
where I will be able to contribute the most, photography. I have been 
trying a microscope and digital camera setup and the results with 
insects in amber has been quite pleasing, I thought a 3D subject would 
be somewhat harder to photograph then a flat object. The images I 
was able to obtain of insects at varying depths in the amber has even 
surprised me and I am looking forward to trying what I think should be 
easier to photograph flat insects in the near future. 

Some preliminary identifications from this deposit point to quite a few 
new species across all the different insect families we have found so 
far and even the chance of some new genera. At present, I feel quite 
confident in saying this deposit will be the most significant of its age for 
the southern hemisphere and perhaps the world. As an amateur it is a 
great honour to have the opportunity to work on this project and the 
recognition from the professional community that we have the capacity 
to tackle the work is also heartening. 

I have heard on the grapevine that the new and updated Geology of 
Victoria (editor Bill Birch) is hoped to be available around September 
or October this year. For those of us who have a keen interest in 
wanting to know more about the geology of Victoria, this will be the 
publication to get. If we are lucky enough, we might be able to obtain 
a copy for a book review in a future copy of The Fossil Collector. If 
anyone has recently read a geology/palaeontology book that they 
really enjoyed and feel others should know about it, please feel free to 
send in a book review. I for one am always keen to hear of 
publications that will help me learn more about palaeontology and 
indeed, geology as well. 

My thanks to Clem Earp for providing the main article for this issue. 
When I look at the amount of information Clem has put together, I have 
a little shudder at the amount of time it must have taken, thanks Clem. 
The deadline for the next issue, Bulletin 70, will be July 31, 2003. 
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RECENT REVISIONS OF THE SILURO-DEVONIAN 
BRACHIOPODS OF VICTORIA 

Clem Earp 

The following papers constitute the largest revision of the Siluro- 
Devonian brachiopods of Victoria since the (largely unpublished) work of 
M. J. Garratt in the 1980’s. 

Strusz, D. L. 2000. Revision of the Silurian and Early Devonian 
Chonetoidean Brachiopods of Southeastern Australia. 

Records of the Australian Museum vol. 52, 245-287. 

Talent, J. A., Gratsianova, R. T. & Yolkin, E. A. 2001. Latest 
Silurian (Pridoli) to middle Devonian (Givetian) of the Asio- 
Australia hemisphere: rationalization of brachiopod taxa and 
faunal lists; stratigraphic correlation chart. Courier 
Forschungsinstitut Senckenberg vol. 236, 1-221. 

Strusz’s paper was almost 20 years in the making. He had to grapple 
with the large number of Chonetes species created by Chapman and 
Gill, often on poorly preserved material, sometimes on a single 
specimen, and poorly illustrated either by drawing (in the case of 
Chapman, who was no great shakes as a draughtsman) or by murky 
photos. As well, there have been major revisions of the Chonetoidea 
during this time. 

The problem of poor illustrations has certainly been solved. The 
photographs in Strusz’s paper are of excellent quality, showing both 
holotypes and paratypes. In the text, there is an emphasis on the 
morphological characteristics, which are considered by modern workers 
to be important. Chapman and Gill were often casual about the numbers 
and placement of the hinge spines, which are one of the most 
characteristic features of the Chonetoidea; nowadays, the spines are 
considered to be of primary importance at a family and generic level. 

There are several interesting outcomes of Strusz’s revision. Chonetes 
gaskini was erected by Gill on a single specimen from Bindi, and Gill 
stated: This large new species is phenomenal for its possession of a 
large annulated spine. It is clearly not an artefact, nor is it a small 
annulated shell like Tentaculites resting against the cardinal margin of 
the Chonetes.' But Strusz shows that it is precisely that - a tentaculitid 
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resting against, not a chonetoid, but Spinella buchanensisl Another 
species to meet the axe is Gill’s Chonetes teicherti, now considered to 
be a juvenile of McCoy’s Chonetes australis, which has been assigned 
to the genus Johnsonetes. 

Inevitably, there are some species, which remain to be dealt with. 
Chonetes ruddockensis Gill and C. taggertyensis Gill are described 
and figured but not reviewed, on the grounds that no specimens other 
than the original insufficient material are available. This is certainly 
incorrect, as numerous specimens of C. ruddockensis labelled by M. J. 
Garratt are in Museum Victoria, and I have seen the rest of Hills’ 
original 1929 collection of C. taggertyensis (with a covering letter from 
Skeats to Chapman) filed in the stratigraphic collection of the Museum. 

Apropos of that, I was recently able to re-locate Hills’ locality for C. 
taggertyensis. It corresponds exactly with a spot marked ‘Silurian 
fossils’ on his map (Hills 1929). These days, it is just a place in the 
bush, without outcrops and indistinguishable from its surrounds, 
although there are some indications that it used to be at the head of a 
logging track many years ago. Fragments of bedrock are brought to 
the surface by tree roots and some contain abundant C. taggertyensis 
and a very few other brachiopods, without crinoids or other fossil 
types. 

Chonetes australis McCoy 
Johnsonetes australis 

Chonetes baragwanathi Gill 

Parachonetes baragwanathi 

Chonetes bowieae Gill 

Parachonetes? bowieae 

Chonetes buchanensis Gill 

Parachonetes buchanensis 

Chonetes creswelli Chapman 

'Strophochonetes' creswelli 

Chonetes? foedus Talent 
‘Chonetes’ foedus 
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Chonetes gaskini Gill 

composite of non-chonetoid fossils 

Chonetes infantilis Opik 

Strophochonetes melbournensis (Chapman) 

Chonetes killarensis Gill 

Parachonetes robustus (Chapman) 

Chonetes melbournensis Chapman 
Strophochonetes melbournensis 

Chonetes micrus Gill 

Septachonetes micrus 

Chonetes productoida Gill 

Parachonetes robustus (Chapman) 

Chonetes psiloplia Gill 

Strophochonetes? psiloplia 

Chonetes robusta Chapman 
Parachonetes robustus 

Chonetes ruddockensis Gill 

‘Chonetes’ ruddockensis 

Chonetes spooneri Talent 

Parachonetes? Spooneri 

Stated in Talent, Gratsianova & Yolkin to be gerontic 
Parachonetes buchanensis 

Chonetes? suavis Talent 

Parachonetes? suavis 

Chonetes taggertyensis Gill 

'Chonetes' taggertyensis 

Chonetes teicherti Gill 

Johnsonetes australis (McCoy) 

The specimen of C. teicherti shown in Strusz’s Figs. 8j-k has 
been figured before, in an undated pamphlet entitled Fossils of Victoria 
put out by the National Museum of Victoria around 1980. 
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The paper of Talent, Gratsianova and Yolkin has also been a while in 
the making. Not 20 years perhaps, but it has been cited as ‘in press’ 
for about 5 years in other papers, eventually coming to publication in 
the last month of 2001. I actually own a copy, which arrived from 
Germany without the final few pages of the references; I believe 
Museum Victoria is the only institution in Victoria, which also 
possesses a copy, the journal subscription having been discontinued 
by all the universities and the Geological Survey. 

Most of this massive paper is devoted to the large number of terranes, 
which made up Asia and Australasia in the Siluro-Devonian, with lists 
of the brachiopod faunas from each, together with the latest dating 
information. The terranes are usually sutured to each other by ophiolite 
belts, of which the Heathcote and Mount Wellington Cambrian 
greenstones are Victorian examples. About 15 pages at the end, by 
Gratsianova & Talent, briefly justify some of the taxonomic re¬ 
assignments used in the faunal lists. A large number of species are 
regarded as uncertain by the authors, who have deliberately adopted 
very strict criteria for the acceptability of taxonomic descriptions. This 
has certainly weeded out many species illustrated by Soviet and 
Chinese authors with murky photographs at natural size, useless when 
the specimen is only a few millimetres long. The methods adopted are 
set out at the beginning of the paper in both English and Russian. 

There is only one species illustration in the whole paper, of the 
Victorian Hipparionyx major Gill, which strangely enough is not 
mentioned in the taxonomic part of the text. The paper does not 
include Strusz’s revision of the chonetoids, and likewise there are a 
few indications that the latest Treatise volumes may not have been to 
hand. A trivial example is Hipparionyx, which in the Treatise reverts to 
Vanuxem's original spelling Hipparionix (Greek hipparion pony + ixis 
footprint), the other form being an unnecessary emendation by later 
authors. 

The following list, in taxonomic order by original name (with a few 
common synonyms in square brackets), summarizes the definite re¬ 
assignments of species occurring in Victoria, but omits those species 
regarded as doubtful. 

Muriferella hillae Chatterton (1) 

Muriferella punctata Talent 
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Resserella impensa Philip 
Parmorthina impensa 

Aulacella philipi Chatterton (2) 

Dalejina philipi 

Onniella? tyersensis Philip 
Dalejina tyersensis 

The ventral muscle field is completely unlike Dalejina, more likely 
to be Salopina ? 

Cariniferella alpha Gill [=Cariniferella beta Gill, Isorthis alpha, 
Reeftonia alpha] 

Reeftonia marwicki Allan - this New Zealand species is also 
listed as occurring in the Point Hibbs Limestone of Tasmania. 

Leptaena rhomboidalis from Lilydale (McCoy and Gill, but not those of 
Chapman, which are a composite) 

Leptaena cf. goldfussiana (Barrande) 

Notoleptaena undulifera Talent 
Rugoleptaena undulifera 

Strophonella euglyphoides Chapman [=Cymostrophia euglyphoides] 
Costistrophonella ? euglyphoides 

Strophonella gippslandica Philip 

Strophonella (Quasistrophonella) gippslandica . 

Protoleptostrophia affinalata Gill [=Leptostrophia affinalata] 

Leptostrophiella affinalata 

NB:The latest Treatise volumes include Leptostrophiella in 
Mesoleptostrophia 

Stropheodonta (Leptostrophia) alata Chapman 
Leptostrophiella alata 

NB: The latest Treatise volumes include Leptostrophiella in 
Mesoleptostrophia 

Leptostrophia clarkei Chatterton (2) 

Mesoleptostrophia (Paraleptostrophia) clarkei 



Page 10 


THE FOSSIL COLLECTOR 


May 2003 


SILURO-DEVONIAN BRACHIOPODS FROM VICTORIA 



Hysterolites lilydalensis 
(Chapman). Early Devonian 
Mt Ida Formation, Parish of 
Redcastle, Heathcote District, 
Victoria. Dorsal interior of 
specimen 19mm wide. 


Leptostrophiella alata 

(Chapman). Early Devonian 
Norton Gully Sandstone, 
Loyola, near Mansfield, 
Victoria. Ventral interior of 
specimen 30mm wide. 




Macropleura densilineata 

(Chapman). Late Silurian 
Humevale Formation, 

Cemetery Road, Eden Park, 
Victoria. Specimen (complete) 
about 24mm wide. 
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Maoristrophia keblei Gill. 
Early Devonian Humevale 
Formation, Hughes Quarry, 
Parish of Yering, Victoria. 
Specimen 27mm wide. 


Strophochonetes sp. Early 
Devonian Humevale 

Formation, Toorourrong, 

Kinglake West Road, Victoria. 
Specimen 20mm wide. 




‘Chonetes’ taggertyensis Gill. 
Early Devonian Norton Gully 
Sandstone, near Taggerty, 
Victoria. Individual specimens 
about 5mm wide. 
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Maoristrophia banksi Gill [=Maoristrophia careyi Gill] 

Maoristrophia keblei Gill 

Megastrophia sp. Philip 

Mesodouvillina (Protocymostrophia)? sp. 

Cymostrophia dickinsi Chatterton (2) 

Mesodouvillina (Protocymostrophia) dickinsi 

Taemostrophia patmorei Chatterton (3) 

Nadiastrophia patmorei 

Hipparionyx minor Clarke 

Hipparionyx minor shirleyi Gratsianova & Talent subsp. nov. p. 181 

Schuchertella murphyi Chatterton (2) 

Eoschuchertella murphyi 

Machaeraria sp. Talent 

Macharaeria cf. catombalensis Strusz 


Uncinulus globosus Talent 

Taimyrrhynx? globosus 

Pugnax brevicostatus Ta\eni 

Aseptirhynchia? brevicostatus 

cf. Straelenia sp. Talent 

Athyrisina of Kwangsia type 

Septalaria longisepta Talent 

Eoglossinotoechia longisepta 

Notoconchidium thomasi Gill 

Notoconchidium tasmaniense (Etheridge) 

Plectatrypa australis Philip [=Spirigerina supramarginalis (Khalfin)] 

Spirigerina (Spingerina) supramarginalis sibirica Rzhonsnitskaya 
- however, this combination of names does not seem 
to occur in the Siberian faunal lists 



May 2003 


THE FOSSIL COLLECTOR 


Page 13 


Atrypa thomsonensis Talent 

Reticulatrypa thomsonensis 

Atrypa erectirostris Mitchell & Dun [=Anatrypa erectirostris] (1) 
Desquamatia (Variatrypa) erectirostris 

Atrypa fimbriata Chapman 

Spinatrypa fimbriata [Chapman, Lilydale], Oglu sp. [Philip, Tyers] 

Atrypa penelopeae Chatterton (2) 

Atryparia penelopeae 

Spinatrypa perflabellata Talent 
Totia perflabellata 

Spinatrypa undosa Talent 

Spinatrypa (Isospinatrypa) undosa 

Lissatrypa lenticulata Philip 
Australina lenticulata 

Notoparmella plentiensis Garratt 

‘clearly belongs’ to the genus Septaparmella Su emend. 

Gratsianova & Talent, but appears as Notoparmella in all faunal lists 

Buchanathyris? pulchra Talent 
Athyris? pulchra 

Ambothyris runnegari Chatterton (2) 

Ambocoelia? runnegari 

Cyrtina sub-biplicata Chapman 
Cyrtinaella subbiplicata 

Eospirifer sp. affin. E. togatus (Barrande) [Philip, Tyers] 
Myriospirifer sp. 

Macropleura corvus Talent 
Havlicekia corvus 
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Spirifer perlamellosus var. densilineata Chapman 

[=Macropleura densilineata, Hedeina densilineata] 
Macropleura densilineata 

The genus Macropleura Boucot has re-emerged from a 
complex taxomonic tangle. Boucot had earlier erected a genus 
Hedeina with type species Anomia crispa L., the holotype of 
which had been lost but which was assumed from 19th- 
century drawings to be a delthyridid. Subsequently, Brunton & 
Cocks (1967) announced the rediscovery of Linnaeus’ 
holotype, which proved to be an eospiriferid; the genus 
Hedeina thereupon displaced Macropleura because of 
seniority. Boucot (1975) reinstated Macropleura as a 
subgenus of Hedeina containing large species of Devonian 
age. But Bassett & Cocks (1974) had already assigned 
Anomia crispa to another eospiriferid genus, Striispirifer 
Cooper & Muir-Wood, which has seniority over Hedeina. 
Macropleura is thus available again, and as Bassett & Cocks 
state, ‘the Devonian species appear to be more distinctly 
separable’. However, Macropleura densilineata (Chapman), 
although of the size range of Macropleura rather than 
Stnispirifer, is definitely Silurian as it occurs in the 
'Macropleura band’ in the Upper Plenty area north of 
Melbourne with the Silurian trilobite Homalonotus (Sandford 
pers. comm.). 


Spinella buchanensis philipi Talent 

Spinella buchanensis buchanensis Talent 

Hysterolites piger Talent 
Howellella piger 

Hysterolites pinguis Talent 

Howellella? pinguis 

Hysterolites tritus Talent 
Howellella tritus 

Hysterolites sp. A Talent 

Howellella aff. textilis Talent 
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Cyrtinopsis cooperi Gill [= Megakozlowskiella cooperi ] 

Plicocyrtina cooperi 

Cyrtinopsis aff. C. cooperi Chatterton (3) 

Plicocyrtina crenulata Gratsianova & Talent sp. nov. 

(dual authors referred to in faunal lists, but diagnosis p. 172 
states only Talent sp. nov.’) 

Megakozlowskiella grayi Talent 

Altajella? grayi 


Notes: 

(1) NSW species listed in a previous Geology of Victoria as occurring in 
the Buchan Group (VandenBerg 1988). 

(2) NSW species listed by Talent (in Talent et al. 2000) as occurring in 
the Buchan Group. 

(3) NSW species, first record from the Buchan Group by Gratsianova & 
Talent. 

Finally, the paper also records some NSW species, which are new 
additions to the fossil fauna of the Buchan area. Spinella yassensis (de 
Koninck) has been found in the Buchan Caves Limestone and 
Resserella careyi Chatterton elsewhere in the Buchan Group. These 
add to other recent additions by Talent (in Talent et al. 2000) of 
Eoglossinotoechia linki Chatterton, Quadrithyrina allani Chatterton and 
Howittia multiplicata (de Koninck). 

References 
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LETTERS TO THE EDITOR 

The first letter this month is from Canadian reader Leslie Adler, who 
quite rightly points out my short comings on northern hemisphere 
geography. The second letter, from Queensland reader Robert 
Knezour, is on that favourite Triassic plant Dicroidium. Heidi and Keith 
Holmes (Triassic plant specialists) have very kindly answered Robert’s 
questions. 

Dear Paul, 

Would you kindly look at an atlas? 

You will find that New Brunswick is a fair sized Canadian Province, 
and is not part of the U.S.A ( The Fossil Collector, Bulletin 68, January 
2003, page 28 story on fossil sharks teeth). Likewise, CBC stands for 
Canadian Broadcasting Commission. 

Yours Sincerely 
Leslie Adler 

Dear Leslie, 

Point taken and please excuse my ignorance, in future I will read and 
re-read so as to be sure that what I am placing in The Fossil Collector 
is correct, probably something I am guilty of not doing enough of now. 
It is also comforting to see that you are reading The Fossil Collector 
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from cover to cover, thank you. 

I ran into something of a similar problem a few years back now with an 
American produced Earth sciences magazine. They ran a story on an 
Australian subject and their map of Australia had Alice Springs and 
Ayres Rock in South Australia (not the Northern Territory) and the 
Southern Ocean labeled the Indian Ocean. This magazine is no longer 
in production. I will be more careful in the future Leslie. 

Regards 
Paul Tierney 

And the second letter: 

Dear Sir, 

I was very pleased to see the adoption of the Letters to the Editor forum. 
Hopefully in the next few weeks you will be pleasantly inundated with at 
least several interesting and thought provoking topics for discussion. 
For that reason, I shall limit myself to just one subject (which may be of 
interest to the Editor as he is currently working on Triassic material, 
amongst other things). 

Anyone who looks at terrestrial Triassic plant fossils soon becomes 
aware of the so-called Dicroidium flora, named after the Corystosperm 
seed fern genus Dicroidium. The genus is widespread , includes more 
than thirty species, and is considered to be a biostratagraphic marker for 
the Triassic in Gondwana (Meyer-Berthaud, Taylor and Taylor 1992). 

Associated with the sterile foliage are often found what are believed to 
be the reproductive structures of Dicroidium. The female Umkomasia 
are basically single ovules, or seeds, borne in numbers on a branched 
central axis. The male Pteruchus are sacks of sporangia containing 
spores, again on a central axis, but separate from the Umkomasia 
structures. Over the years, I have been fortunate enough to collect 
large numbers of the above fructifications, often finding sterile foliage 
with either Umkomasia or Pteruchus present, occasionally both types 
can be seen on a single slab. I am yet to find Umkomasia or Pteruchus 
attached in any way to any Dicroidium foliage. 

Thomas (1933) and Holmes (1987) regarded these fructifications as 
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inflorescences, a flower bearing system of branches with no ordinary 
leaves between the flowers. If that then is the case, am I wasting my 
time looking for foliage/fructification attachments, which has been my 
goal for some time. Associations between foliage and certain types of 
Umkomasia and Pteruchus have been made in the scientific literature 
(Townrow 1962, Retallack 1977), as well as some speculation 
regarding the growth habit of certain Dicroidium species. 

I would like to invite some speculation regarding where on the 
Dicroidium plant the fructifications were situated. You might think, for 
example, that the Pteruchus pollen would be wind dispersed and 
would favour a reasonably high position so as to catch the breeze. It 
has been suggested to me that perhaps the fructifications arose from a 
rhizome, an underground stem sited away from the trunk or base of 
the Dicroidium plant. 

Ideally I would like to know much more. What colour were the fleshy 
Umkomasia seeds, black, red or purple? Were they edible and if so 
what was eating them? Question such as these may appear rather 
silly or pointless in a scientific journal dealing with cold hard facts but I 
think a publication such as The Fossil Collector can handle a little 
levity. Besides, I am certain I'm not the first to ponder thus, and I 
would like to hear what conclusions, if any, have been made. 

I have included a reading list but it is not extensive and the subject is 
mentioned in many more scientific papers too numerous to mention 
here. If any readers have more recent news regarding these 
fascinating plants, I would be very much indebted to them if they write 
in and share this information. 

Reading list 

Anderson, H. M & J. M. 1983. Palaeoflora of Southern Africa. 
Molteno Formation (Triassic). Vol. 1, Pt. 1 Introduction, Pt. 2 
Dicrodium. Balkema/Rotterdam. 

Holmes, W. B. K. 1987. New Corystosperm ovulate 
fructifications from the Middle Triassic of Eastern Australia. 
Alcheringa 11, 165-173. 

Meyer-Berthaud, B., Taylor, E. L & T. N. 1992. Reconstructing 
the Gondwana seed fern Dicroidium: Evidence from the Triassic 
of Antarctica. Geobios 25 (3), 341-344. 
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Retallack, G. J. 1977. Reconstructing Triassic vegetation of 
Eastern Australia: A new approach to the biostratigraphy of 
Gondwanaland. Alcheringa 1, 247-277. 

Thomas, H. H. 1933. On some Pteridospermous plants from the 
Mesozoic rocks of South Africa. Philos. Trans., London. 222B, 
193-265. 

Townrow, J. A. 1962. On Pteruchus - the microsporophyll of the 
Corystospermaceae. Bulletin of the British Museum (Natural 
History), Geology 6 (2), 289-323. 

Yours Sincerely. 

Robert Knezour 


Dear Sir, 

Robert Knezour has forwarded the above letter to us for comment. For 
members of the F.C.A.A. whose interests lie in vertebrate or invertebrate 
palaeotology rather than palaeobotany, the following notes and 
illustrations may provide some insight into the plant fossils which have 
aroused Robert's curiosity. 

Dicroidium is a genus of forked leaves which appeared in the Late Early 
Triassic, flourished during the Middle and Late Triassic and became 
extinct prior to or at the Triassic/Jurassic boundary. Dicroidium leaves 
are common and widespread in Triassic Gondwana floral assemblages 
and are regarded as a Triassic index fossil, they are always found 
detached. In form the leaves range from simple to pinnate to bipinnate. 
In many assemblages there are intergrading forms, this causes great 
difficulties in placing individuals in a particular species. Two allied 
genera, Johnstonia and Xylopteris were maintained by Retallack (1977) 
as separate but were included in Dicroidium by Holmes (1982) and 
Anderson and Anderson (1983), South American researchers have 
erected another genera for Dicroidium-Wke leaves. Currently we are 
working on Part 4 of the Nymboida Flora, in which we will describe 
Dicroidium and its associated fructifications, hopefully, this paper will be 
published in the Proceedings of the Linnean Society of NSW later this 
year. 

On the basis of cuticle cell structure, Thomas (1933) regarded the pollen 
organ, Pteruchus, and the seed-bearing organ, Umkomasia, as 
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belonging to the same plant that bore Dicroidium leaves and this 
association is widely accepted. However, there is not a single record 
of any of these organs having been found in common attachment on a 
branch or stem. 
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Most portions of the Gondwana supercontinent were situated at high 
latitudes during the Triassic Period. While the climate at that time may 
not have been extremely cold, even at the South Pole, the long dark 
winter months would have been responsible for plants developing a 
deciduous habit. From the many plant assemblages that contain thick 
beds of reasonably complete leaves, it is probable that Dicroidium and 
many other genera were deciduous in both leaf and fructification fall, this 
may explain why Robert has not yet found the leaves and fructifications 
in organic attachment. 


Robert asks, 'How and where were the various organs attached: what 
colours were the Umkomasia fruit; were they edible etc? The short 
answer is ‘We don't know!’ Even the form of the Dicroidium plant is 
unknown. Retallack (1977) has suggested that the various species 
ranged from heathland shrubs to forest trees. Large petrified logs of 
Rhexoxylon from Argentina were described as belonging to the 
Dicroidium tree because of their association with Dicroidium leaves. 
However, on a field trip to that locality in 1999, we closely examined the 
log and leaf sites and found them to occur in different fades and on 
different horizons - so their connection is speculative. 
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On very rare occasions remarkable examples of branches with foliage 
and fruit attached, or even complete plants of other genera, perhaps 
the result of storm damage, have been found. To Robert and all other 
collectors with access to good exposures - do keep searching - very 
significant finds are still to be made which may answer some of those 
tantalising questions. 

Some additional references to those listed in Robert’s letter are: 

Anderson, H. M & J. M. 1989. Palaeoflora of Southern Africa. 
Molteno Formation (Triassic). Vol. 2, Gymnosperms (excluding 
Dicrodium). Balkema/Rotterdam. 

Holmes, W. B. K. 1982. The Middle Triassic flora from Benolong 
near Dubbo. Alcheringa 6, 1-33. 


Yours Sincerely 
Heidi and Keith Holmes 


IN THE NEWS 

Hardy Arctic Fossils Shift Time Lines for Life on Land 

Scientists are adjusting their theories on when plants adapted to land 
after Canadian researchers discovered prehistoric plants in the Arctic. 
The rare plants, in Canada's north, grew more than 200 million years 
before dinosaurs roamed the Earth, and were bigger and sturdier than 
any other plants from the same era. For University of Saskatchewan 
geology Professor James Basinger, the pile of greyish brown fossils 
and small black markings reveal a remarkable past. 

Bathurst Island in Nunavut was an equatorial landmass of tropical 
vegetation 400 million years ago. The plants were a few centimetres 
tall, complex and among the oldest to ever put down roots on dry land, 
Basinger said. He added the plants are 10 million years older than 
scientists expected, based on dating tests of the fossils and fossil 
shells found nearby. The finding "makes us readjust our thinking on 
when plants adapted to land," according to Basinger. 

The researchers published their study in the American Journal of 
Botany in June 2002. The team hopes to return to the Arctic in a few 
years to continue their research, which is funded by the Natural 
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Sciences and Engineering Research Council of Canada. 

Summary of story from CSC News Online, September 24, 2002. 

Cow Comes in From the Cold 

London continues to throw up intriguing evidence of its Ice Age past. 
The city's Natural History Museum has just taken in the neck bone of a 
170,000 year old giant cow found not far from the institution in 
Knightsbridge. 

Its discovery follows that of hippopotamus and elephant remains 
beneath Trafalgar Square, woolly mammoth fossils on the Strand and 
woolly rhinoceros remains under Battersea Power Station. The growing 
collection of Pleistocene specimens is giving scientists an extraordinary 
glimpse of the UK capital's freezing history. 

London's Ice Age past was a mystery until the late 19th Century when 
an unprecedented amount of building and excavation took place. As a 
number of fossil remains were then discovered around the city, a 
remarkable story unravelled exposing evidence of large-scale climatic 
change and animal development. 

The vertebra from a 170,000 year old aurochs (Bos primigenius) was 
found on a building site in Knightsbridge. The three-metre-long beast is 
considered to be the ancestor of many modern cattle. It became extinct 
across Europe within the last few thousand years. 

When the aurochs walked down what is now the Brompton Road - home 
to the famous Harrods department store - it would have done so in the 
company of wild cats, bears, and wolves, all perfectly adapted to life in 
the ice age. 

Ice Age expert Andy Currant is investigating the ancient specimens 
using C14 dating techniques to get a better understanding of the time 
period. "So much is still unknown about the Ice Age. We’re discovering 
new evidence all the time. "At the Natural History Museum we have the 
best collection of Ice Age mammal fossils in the UK and, working with 
experts from other institutions, we're using our fabulous resource to try 
to put together this piece of unwritten history." 

Much of London is built on deposits laid down by the River Thames. 
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The river was diverted to its present course through London by glacial 
ice over 400,000 years ago and has since left behind a complex series 
of gravels, sands, silts and clays, many of which contain abundant 
fossil remains of plants and animals, and, most interestingly, large, 
extinct mammals. 

Summary of story from BBC News Online, October 6, 2002. 

"Mummified" Dinosaur Discovered In Montana USA. 

Leonardo, a mummified, 77-million year old duck-billed dinosaur was 
only about three or four years old when he died, but he's proving to be 
a bonanza for paleontologists today. His fossilized skeleton is covered 
in skin, scales, muscle, foot pads, and even his last meal is in his 
stomach. The actual tissue has decayed over the millennia, and has 
been replaced by minerals. What's left for scientists to study is a fossil 
of a dinosaur mummy. 

"For paleontologists, if you can find one complete specimen in a 
lifetime, you've hit the jackpot," said Nate Murphy, curator of 
paleontology at the Phillips County Museum, Montana, where 
Leonardo makes his home. "To find one with so much external detail 
available, it's like going from a horse and buggy to a steam combustion 
engine. It will advance our science a quantum leap." 

Leonardo is one of the most complete brachylophosaurus dinosaur 
fossils uncovered to date, and the first sub-adult. He is also only the 
fourth dinosaur fossil in the world to be classified as a "mummy" 
because of the soft tissue that is preserved. 

The other three mummies were uncovered in the early 20th century, 
when excavation and preservation techniques were not as advanced 
as they are today. "Paleontologists back then didn't have the 
techniques we have today to coax out the secrets these fossils are 
holding," said Murphy. "This specimen gives us a chance to apply 
modern scientific techniques to answer old questions." 

The mummified fossil was named Leonardo because graffiti near its 
burial site in northern Montana read "Leonard Webb and Geneva 
Jordan, 1917. " Leonardo made his debut to the scientific community 
at the 62nd Annual Meeting of the Society of Vertebrate Paleontology. 
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When he died, Leonardo was a 22-foot-long (seven meters) teenager, 
weighing between 1.5 to 2 tons. He sported polygonal, five-sided scales 
that ranged from the size of a BB (airgun pellet) to the size of a dime 
(about the same size as the Australian five cent piece), and soft-tissue 
structures on his back suggest that he had a little sail frill running up it. 

Scales and tissue parts have been found on less than one-tenth of one 
percent of all dinosaurs excavated. Leonardo's fossilized skeleton is 
about 90 percent covered in soft tissue, including skin, muscle, nail 
material, and a beak. Skin impressions have been found on the 
underside of the skull and all along the neck, ribcage, legs, and left arm. 
"When the animal was alive, the skin was almost as soft as your 
earlobe," said Murphy. A three-dimensional rock-cast of the right 
shoulder muscle and throat tissue, and the pads on the bottom of the 
three-toed foot were also preserved. 

Leonardo's stomach contents are so well preserved that researchers 
can tell what he had for his last supper; a salad of ferns, conifers, and 
magnolias. The stomach also contained the pollen of more than 40 
different plants. All of these qualities should go a long way to providing 
concrete information about the diet, range of movement, methods of 
locomotion, and paleo-environment dinosaurs during the late 
Cretaceous (89 to 65 million years ago) experienced. 

"We have the shoulder muscle to look at, so we can see how much 
range of motion he had," said Murphy. "We should be able to tell the 
size of his average step, how his chest muscles worked, and if he was 
truly a quadruped or if he was bipedal." 

"Paleontology is not an exact science," he said. "All we have are bones, 
and from there we develop theories about what the animals looked like, 
how they moved, and what they ate. A specimen like Leonardo will take 
a lot of guess work out and really tell us if Steven Spielberg's getting it 
right." 

Dan Stephenson, of Minot, North Dakota, discovered Leonardo during 
the last hour of the last day of a summer expedition in 2000 sponsored 
by the Judith River Dinosaur Institute. "He had the wisdom to not mess 
with it," chuckles Murphy. "He went and got me and I knew right away 
we had a complete skeleton. Looking at the geology, I told the team 
that this was a great scenario for skin fossilization." 
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Excavation began in the summer of 2001, when a demolition expert, 
using low-impact charges, cleared away the huge boulders on the top 
of the hillside. A road to the site was cut, and a bulldozer was called in 
to scrape off the hilltop. Team members dug a six foot deep (two 
meter) trench around the fossil's perimeter, and then went in with hand 
tools - the scalpels, brushes, and dental picks that are a 
paleontologist's tools of trade. 

Leonardo was disinterred from his cement-like grave as a single 6.5- 
ton block to preserve the skeleton. "He's in the record books as the 
largest dinosaur taken out in one chunk; it was a monumental 
undertaking," said Murphy. The scientific work on Leonardo will keep 
paleontologists occupied for years. "It's like looking through a frosted 
glass window. With bones you get an idea of what the animal looked 
like, but with soft tissue you get to see how the animal is put together - 
it goes a long way to clearing the frost," said Murphy. 

Summary of story from National Geographic News, October 11,2002. 

Cretaceous Marine Fossil Found 

The remains of a Cretaceous plesiosaur have been found on the east 
coast of Yorkshire (UK), the plesiosaur dates back to the beginning of 
the Cretaceous period, about 130 million years ago. When alive, this 
animal would have had a round short body, four flippers, a short tail 
and a very long neck with a small head. Amateur palaeontologist Nigel 
Armstrong found the creature when he stumbled across the bones 
sticking out of the cliff face just south of Filey, Yorkshire. The skeleton 
shows this particular specimen measured four-metres in length. 

A team of palaeontogists has excavated the remains, which are now in 
the hands of Scarborough Museums and Gallery. Dinosaur coast 
project officer, Will Watts, told BBC News Online: "The place where 
this discovery came from is well known for fossils but not skeletons 
and the bones were in really good condition." It will take up to a year 
for scientists to clean and record the findings, comparing the bones 
with those of other creatures. 

"It will possibly be described as a new species," said Mr Watts. Mark 
Evans, curator of geology at Leicester City Museums, told BBC News 
Online: "This is a very important discovery, we know there were 
plesiosaurs towards the end of the Jurassic period but then no great 
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numbers until about 95 million years ago. We have a gap in our 
knowledge of 30 million years and this creature is from that gap." The 
plesiosaur will go on display in Scarborough late in 2003. 

Summary of story from BBC News Online, October 24, 2002. 

’Extraordinary' Woolly Rhinoceros Finds 

The remains of four woolly rhinos have been unearthed in an English 
quarry. Scientists describe the group find at Whitemoor Haye, in 
Staffordshire, as "extraordinary" and one of the best Ice Age discoveries 
of its type in Northern Europe in recent years. In addition to the great 
beasts, researchers have also dug out a remarkable range of superbly 
preserved plants and insects. One of the rhinos even has plant material 
still stuck to its teeth, giving possible clues to its last meal. Taken 
together, the specimens should enable palaeontologists to build up a 
detailed picture of what life was like in this particular corner of the UK 
30,000 - 50,000 years ago. "We'll be able to piece together the whole 
Ice Age environment in that area by the banks of the River Trent," said 
Simon Buteux, from the University of Birmingham (UK). 

Buteux told BBC News Online: "The plants in particular are beautifully 
preserved - they look as if they were buried last week quite frankly. And 
in amongst them are remains of beetles which are very sensitive to the 
climate, so this will give us good clues to what the local environment 
was back then." 

The initial woolly rhino (Coelodonta antiquus) discovery was made by 
quarryman Ray Davies, who pulled up a massive skull in the bucket of 
his digger. Gary Coates, a University of Birmingham archaeologist, 
said: "I've been working at Whitemoor Haye Quarry for five years and 
have excavated everything from prehistoric burial grounds to Roman 
farmsteads, but this find was totally unexpected. It's the biggest find - in 
all senses of the word - I've ever been involved with." 

Researchers have recovered most of the front end of the beast. They 
say it is the most complete woolly rhino specimen found in the UK in 
modern times. "This is the best example of a woolly rhino I have ever 
seen," said Andy Currant, palaeontologist and Ice Age expert from the 
Natural History Museum in London, where the bones have now been 
taken. "The bones are exceptionally well preserved, usually, remains 
have been scavenged by predators and only fragments survive." 
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The research teams on site are confident of finding the back end of the 
animal soon, but they have already found remains from three other 
individuals, one of the skulls is over a metre in length. The dig has 
also uncovered bones from a mammoth, reindeer, wild horse, bison 
and a wolf. 

"We'd love to find evidence of human activity - Neanderthals perhaps - 
but we think this period was simply too cold for humans to have been 
able to cope with," said Simon Buteux. "The indications for that come 
from the first rhino itself. The reason it is so well preserved is probably 
because it froze immediately it died and this stopped it being broken 
up by predator or scavenger activity." 

Further excavation at Whitemoor Haye Quarry is being funded by 
English Nature through their Aggregates Levy Sustainability Fund 
Grants Scheme. This should give researchers the time and money 
they need to fully explore the site. 

Summary of story from BBC News Online, October 30, 2002. 

Bison Bones Open Ancient Window 

Scientists have for the first time managed to retrieve an intact protein 
from a fossil bone more than 55,000 years old. The molecule was 
extracted from extinct bison remains dug out of the permafrost of 
Siberia. The technique - if its sensitivity can be improved and 
extended to a range of different proteins - could provide a new tool to 
investigate the evolution of ancient animals, and even human 
ancestors. 

The protein, retrieved from a specimen of Bison priscus, was 
osteocalcin, it is a molecule involved in bone formation. The research, 
carried out by scientists in the UK and the US, is published in the 
journal Geology. 

Scientists have traditionally used morphology - the comparison of 
shape and size of different bones - to try to understand how species 
are related to each other and how they have evolved over time. 
Advances in molecular biology have now made these judgments more 
precise by allowing researchers to look directly at the differences in an 
organisms' DNA, the genetic code that ties all life together. Looking for 
mutations, or errors, in the DNA, for example, can give an idea of 
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when species diverged and followed different evolutionary paths. This 
type of information is relatively easy to get from living animals but is 
much more difficult to obtain from dead and extinct specimens as the 
molecules that made up their tissues rapidly degrade over time. 

Nevertheless, scientists have made remarkable insights by mining 
useable fragments of DNA from creatures that died thousands of years 
ago, and now Christina Nielsen-Marsh, of Newcastle University (UK), 
and colleagues have managed to obtain the complete sequence of an 
osteocalcin molecule from an Ice Age bison. 

What excites scientists is that proteins are more robust and likely to be 
longer lasting than DNA. Calculations suggest that DNA may only 
survive for perhaps no more than a million years at most, whereas some 
proteins could possibly survive for up tolO million. "We're still at the 
beginning stages; what we have done is very much proof of principle," 
Dr Nielsen-Marsh said. "The research has the potential to be applied to 
much older fossils and extend our knowledge about the genetic make¬ 
up of ancient species further back into geological time." 

The traces of protein being sought in the specimens are fantastically 
small. The US/UK team used an array of hi-tech laboratory tools, 
including a development of the mass spectrometry technology that won 
this year's chemistry Nobel Prize, to find the osteocalcin in their bison 
bones. "I can see this protein technique being used as another line of 
evidence with the DNA, as well as maybe being used in environments 
where the DNA doesn't survive as well. Now that we have the 
technique we can start looking for other proteins," Neilsen-Marsh said. 

The trick for researchers will be finding the more interesting proteins that 
hold really useful information about an animal's evolutionary history. 
"The problem we have is that many of the common, structural proteins 
we find in bones - and with fossils that's all you have - don't have a lot of 
what we call phylogenetic information," co-researcher Professor Alan 
Cooper, of Oxford University (UK), told BBC News Online. "The 
sequence of amino acids from which these proteins are built tend to be 
the same again and again. But this latest work is a first step and if the 
sensitivity of the technology picks up we may be able to find the more 
interesting molecules. Remember, though, the proteins represent only a 
distilled version of the DNA and even if we could get all the proteins we 
wanted, we'd still be missing a lot of the really useful information. 
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"That's why getting at the raw DNA is still the best way. Currently, we 
can go back about over 100,000 years but I think the limit is going to 
be about a million years." 

Summary of story from BBC News Online, November 14, 2002. 

Dino Hoax Was Mainly Made of Ancient Bird, Study Says 

The principal part of a famously fabricated dinosaur fossil is an ancient 
fish-eating bird, scientists report. The Archaeoraptor fossil was 
introduced in 1999 and hailed as the missing evolutionary link between 
carnivorous dinosaurs and modern birds. It was fairly quickly exposed 
as bogus, a composite containing the head and body of a primitive bird 
and the tail and hind limbs of a dromaeosaur dinosaur, glued together 
by a Chinese farmer. 

Initial CT scans suggested that the fossil might have been made up of 
anywhere from two to five specimens of two or more species. Chinese 
and American scientists now report that the fabricated fossil is made 
up of two species. The tail and hind limbs were identified in 2000 as 
belonging to a Microraptor zhaoianus, a small, bipedal, meat-eating 
dinosaur with some bird-like features. 

Scientists, in the journal Nature, report that the avian parts of the false 
dinosaur-bird fossil are from one specimen, a fish-eating bird known as 
Yanornis martini. Yanornis martini was first identified by Zhou 
Zhonghe and Zhang Fucheng, paleontologists at the Institute of 
Vertebrate Paleontology and Paleoanthropology (China), in 2001. The 
bird lived in the Early Cretaceous, around 120 to 110 million years ago. 
Yanornis had advanced features approaching those of modern birds, 
and strong flying abilities. Prior to their appearance in the false 
Archaeoraptor fossil, both Microraptor and Yanornis were unknown 
species. 

"Yanornis is an important new species, and is going to receive more 
attention in the future," said Julia Clarke, a paleontologist at the 
American Museum of Natural History in New York and one of the 
study's co-authors. "Every new species coming out of China brings us 
closer to understanding the anatomical changes that occurred on the 
evolutionary path between raptor-dinosaurs and living birds," she said. 
"And that was a really long road." 

The fossils come from the Liaoning Province of China, where 
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thousands of flying and non-flying dinosaur fossils have been 
uncovered. The site has provided compelling evidence confirming the 
bird-dinosaur link. "The idea that birds evolved from dinosaurs is 
supported by a tremendous amount of evidence," said Kevin Padian, 
curator of the University of California, Berkeley, Museum of 
Paleontology, and a professor of integrative biology. In addition to 
primitive feathers, theropod dinosaurs - the dinosaurs most closely 
linked to birds - share more than 100 anatomical features with modern 
birds and have similar bone growth rate patterns. And they share these 
traits most closely with dromaeosaurs and troodontids, said Padian. 
Microraptor, for instance, is the smallest dromaeosaur yet found at 
about 16 inches (41 centimeters) long, and although it did not fly, it had 
some bird-like features, including teeth resembling those of early birds, 
a similar hip structure, and feather-like structures. 

The full identification of the two species that comprised the fossil should 
be the final chapter of the Archaeoraptor debacle. "The really 
unfortunate aspect of the Archaeoraptor forgery was that it was used to 
suggest that other feathered dinosaur fossils were also faked, and 
added a layer of confusion to public understanding that shouldn't be 
there," said Clarke. "There's an abundant amount of evidence that the 
lineage leading to birds is nested in Dinosauria," she said. "There are 
many feathered flying and non-flying dinosaur fossils from these two 
regions that are not forgeries." 

Liaoning Province in northern China has proved to be a treasure trove of 
dinosaur fossils. Hundreds of specimens have been found of insects, 
plants, fish, frogs, turtles, lizards, and early mammals in addition to birds 
and feathered dinosaurs. The region was ideally suited for preserving 
fossils; volcanic eruptions spewed ash into shallow rivers and streams, 
quickly burying animals that died or fell in the water under a layer of 
sediment. __ 

Padian hopes the Archaeoraptor episode will serve as a wake-up call. 
"The lesson in this should be the importance of conserving fossils and 
protecting them," said Padian. "Chinese villagers who found the 
specimen don't make a lot of money, and they don't know what these 
animals look like. These are poor people trying to make a little extra 
money by selling fossils on the black market." It's illegal to export fossils 
out of China, but a thriving black market exists, driven by poverty, 
powered by bribery, and feeding a seemingly inexhaustible desire for 
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fossils among hobbyists. Huge quantities of fossils are illegally 
excavated and smuggled out each year. And no wonder; the 
Archaeoraptor fossil sold in the United States for $80,000. 

“This is an internationally important region," said Padian. "The workers 
there are very poor; if they were better rewarded for working with 
scientists there would be no need to enhance the fossils, or for a black 
market at all. The international community needs to take steps to 
protect these fossils." 

Summary of story from National Geographic News, November 20, 2002. 

New Picture of Dinosaurs is Emerging 

If you ever wanted to grow up to be a dinosaur hunter, now is the time 
to do it. Fossil finds and improvements in technology over the last 
decade have spurred stunning advances in the field, and there is no 
reason to think that the pace will slow anytime soon. 

In the last couple of years, paleontologists have unearthed the biggest 
meat eater ever (as yet unnamed, but pity poor T. rex, who is losing 
status fast); Paralititan stromeri, the second biggest dinosaur ever to 
walk the face of the Earth (think small building on legs); and 
Sarcosuchus imperator, a crocodilian who wanted to be a dinosaur, 
but didn't quite make the cut. On the other hand, he was the size of a 
large school bus with jaws long enough to accommodate your average 
basketball player. 

The incredible advances in understanding can be divided down two 
lines - technology and available materials, said Mark Norell, chairman 
of the Division of Paleontology at the American Museum of Natural 
History. "The technology is changing all the time," he said. "Today we 
can use CAT scans to look inside fossils, we can use computers to 
generate very detailed biomechanical models that can tell us things 
like range of motion and speed. Mass spectrometers can date fossils 
with a tremendous amount of precision, and we can use remote 
sensing and satellite imagery to narrow down the places where we 
look for fossils. "The other thing is the phenomenal amount of 
spectacular fossils that have been found," he continued. "I don't think 
if anyone had told us ten years ago we'd be looking at the finds that 
have been uncovered in Argentina and Asia - dinosaurs sitting on top 
of their nests, feathered dinosaurs - any of us would have believed it." 
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Up until the 1970s, scientists thought of dinosaurs as big, dumb, slow, 
and cold-blooded - essentially overgrown lizards. Today’s explosion of 
interest had its genesis in the early 1970s when paleontologists John 
Ostrom and Bob Bakker made the case that dinosaurs were warm 
blooded, active, and intelligent. This radical reassessment has engaged 
paleontologists ever since. And who wouldn't be riveted by the 
questions that arise! 

The globalization of fossil digs and a truly spectacular ratcheting up of 
technology since then has revealed a broadly diverse picture of 
dinosaurs that includes lots of small, dog and turkey size dinosaurs, as 
well as dinos that push the outer limits of what is physiologically possible 
in terms of size. In between is an array of evolutionary stops and starts; 
a banquet of possibilities in terms of filling specific ecological niches that 
includes huge size, small size; mouthfuls of weird teeth, partially formed 
beaks, frills, horns, and feathers. Yes, feathers. It's more than possible 
that Tyrannosaurus rex, whose reputation as a top of the food chain 
vicious predator has made him an icon in the kingdom of Dinosauria, 
had feathers - at least as a chick. The application of biomechanics to 
his physique shows that he wasn't very fast either, but more on that 
later. 

"The question of whether dinosaurs were warm or cold blooded is no 
longer the focus it once was," said Thomas Holtz, a dinosaur 
paleontologist and director of the Earth, Life, and Time program at the 
University of Maryland. "The majority of scientists would consider that 
dinosaurs certainly had elevated temperatures relative to living 
crocodiles, snakes, and turtles. Whether extinct dinosaurs had the 
same physiology as living mammals and birds remains uncertain. We 
haven't found the evidence yet to totally resolve it." 

The warm blooded/cold blooded argument is now inextricably tied to the 
scientific tug of war over whether birds are descended from dinosaurs. 
Feathered dinosaur fossils found in extraordinarily rich fossil beds in 
northeastern China have brought the debate much closer to resolution. 
Only a handful of scientists oppose the birds descended from dinosaurs 
point of view. Having feathers does not mean dinosaurs could fly. 
Primitive feathers or a downy coat probably developed initially as a way 
to keep them warm. 

Another long-standing and perhaps somewhat less vitriolic debate - 
what wiped out the dinosaurs 65 million years ago? - has evolved over 
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the years, said Dale Russell, the senior curator of paleontology at the 
North Carolina State Museum of Natural Sciences. "The extinction of 
the dinosaurs by an extraterrestrial cause has become the most 
popular theory," he said. 

Early ideas of what dinosaurs looked iike were based almost entirely 
on specimens found in North America and Western Europe. 
Paleontologists looking in South America, Africa, and China, in deserts 
and the Arctic, have rewritten the book. "Paleontology has really gone 
international," said Norell. "It's not that we'd never seen fossils from 
Australia, South America, Africa, and Antarctica. But the increased 
amount of research has given us an entirely different, more globalized 
picture." 

One of the big tasks of biologists is to describe the history of life, said 
Holtz. Paleontologists and biologists are interested in the evolutionary 
relationships between the different groups of dinosaurs, patterns of 
common ancestry, the sequence of adaptations acquired, whether 
changes occur independently within different groups, and the 
sequence in which diversity took place. "We can't resolve those things 
without knowing what the family tree of dinosaurs looks like," Holtz 
said. "The increased number of fossils from the southern continents 
and increased computing speed has contributed to great strides being 
made in fleshing out that tree." 

Breakthroughs in scientific applications and techniques - scanning, 
computer modeling, and the application of biomechanics - are also 
changing how we picture dinosaurs. Scientists can tell a lot by 
studying soft-tissue anatomy - body coverings, early feathers, muscles, 
veins, arteries, cartilage, respiratory systems, air sacs. Of course, the 
problem is that soft tissue is not fossilized. 

One advance that has made a better understanding of dinosaur 
biomechanics possible is the leap forward in computer modeling of 
living systems. "We know a lot less about the biomechanics of living 
creatures than people realize," said Holtz. "A lot of assumptions being 
made in the past were just that, assumptions, not tested in living forms. 
Only in the last five years have we had a detailed understanding of 
things like bird flight, running mechanics, what it takes to be a fast 
swimmer." 

Larry Witmer, an associate professor of biomedical science at Ohio 
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University and pioneer in this field, published a paper in 2001 on the 
correct placement of dinosaur nostrils - they belong closer to the mouth 
rather than on the top of the head. What difference does it make if the 
dinosaur's nostrils were closer to his mouth than the top of his head? 
Nostril placement is key to the organization of the entire respiratory 
system, and has implications for how the creatures breathed, found 
food, ate, detected predators, reproduced, and regulated brain and body 
temperature. 

The Smithsonian's National Museum of Natural History recently spent U. 
S. $1 million to remount their Triceratops horridus - one of the first 
dinosaurs ever to go on display - based on bone scans and computer 
modeling. 

And the running speed of Tyrannosaurus rex? John Hutchinson, a 
postdoctoral research fellow in the Biomechanical Engineering Division 
at Stanford University and a colleague developed a computer model of 
the fallen king, and determined that the dinosaur just didn't have the leg 
muscle to be all that fast. Their model placed its top speed at the lower 
end of 10 to 25 miles (16 to 40 kilometers) per hour, not completely 
lumbering, but also not likely to beat a car traveling at 45 miles (72 
kilometers per hour) per hour as depicted in the movie Jurassic Park. 
Not everyone agrees with Hutchinson's interpretation, of course. "That's 
ridiculous," said Gregory Paul, an independent paleontologist based in 
Baltimore, Maryland. "There’s plenty of evidence that Tyrannosaurus 
rex was a fast runner." 

Leonardo, a 77-million-year-old mummified duck billed dinosaur 
(Brachylophosaurus ) found in northern Montana may provide much 
needed soft tissue clues to researchers. Only four mummified dinosaurs 
have ever been found, and three of them were discovered in the early 
20th century when excavating and preservation techniques were 
relatively rudimentary. Patches of Leonardo's skin, scales, muscle, 
throat tissue, nail material, a beak, and footpads were all preserved. 
Leonardo's stomach contents are so well preserved researchers can tell 
what he had for his last supper. His stomach contained pollen from 40 
different plants, which will help determine the diet and paleo- 
environment of the Late Cretaceous (98.9 to 65 million years ago) in that 
part of the world. 

Paleontologists are not proud; they use everything they can find to learn 
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more about dinosaurs. Dino poop, known more technically as 
coprolite, and dinosaur vomit - both of which would look like rocks to 
most of us - provide information not available from fossils, information 
about what - or whom - a particular dinosaur ate, how it digested its 
food, and how the food was processed. 

There is tantalizing evidence from such widely diverse areas as 
Montana and the Gobi desert that some dinosaur species practiced 
parental care, much as birds do, tending and feeding their young. 
Recent nesting grounds found in Spain and France have yielded 
embryonic fossils. Trackways found in Oxford, England, that look to 
be made by different types of sauropods have lead researchers to 
consider the possibility that dinosaurs may have traveled in mixed- 
herds. "We have slight snippets of evidence that indicate some 
herding behavior, and some snippets that suggest some parental 
care," said Norell. "But you have to remember that dinosaurs were an 
incredibly diverse group of animals, so we're not talking about these 
behaviors in all dinosaurs." 

To know "a lot of this stuff takes discovery of fantastic fossils, and you 
just never know what you'll find," he said. The fossil record gives us 
only a minute fraction of what existed, and much remains unknown. 
"Say there are 5,000 species of mammals today; if we go back a 
million years ago and look worldwide, we find just a tiny tiny 
percentage of that in the fossil record," said Norell. "And the fossil 
record a million years ago is going to be better than 65 million years 
ago." "What makes the Liaoning Province in China so interesting is 
we're finding all these small theropod dinosaurs, and there's no reason 
to believe they didn't live worldwide," he said. "But there's no evidence 
of them; small things with delicate bones don't preserve well." 

Summary of story from National Geographic News, December 17, 2002. 



